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The first attempt at treatment took place in the 1980s, when a 1-year-old boy affected by MPSI underwent bone marrow transplantation (BMT), as described by Hobbs et al. 2 Despite the high transplant-related mortality at that time, BMT was the only therapeutic choice for two decades. A unanimous consensus on the use of this procedure in children below 3 years of age with an IQ above 70 was achieved in 2003.
3 Since the advent of enzyme replacement therapy in the year 2000 (Aldurazyme; recombinant human a-L-iduronidase laronidase; Genzyme Corporation, Cambridge, MA, USA; BioMarin Pharmaceuticals Inc., Novato, CA, USA), there has been another therapeutic option for the long-term treatment of the non-neurological phenotype of MPSI. 4 Here, we describe the first Italian transplanted patient affected by Hurler-Scheie syndrome, at 18 years post transplant.
The patient was born in 1978 and was diagnosed with MPSI syndrome at the age of 3 years after elevated urinary GAG assay (30.9 mg/mmol creatinine; normal value: 14.5±3.4 mg/mmol creatinine) and null leukocyte a-Liduronidase activity determination (0.2 nmol/h/mg of protein). Owing to the progression of the disease and the identification of a matched sibling, a carrier for the disease, the patient underwent BMT in 1989. Conditioning regimen included busulphan (16 mg/kg for 4 days) and cyclophosphamide (50 mg/kg for 4 days). The graft-versus-host disease (GvHD) prophylaxis consisted of cyclosporin A (3 mg/kg, i.v. and then 10 mg/kg orally for 6 months). Bone marrow engraftment and full-donor chimaerism were achieved. The patient developed overall acute grade II GvHD that was resolved with concomitant steroid therapy. Two months after the procedure all the biochemical signs of the underlying disease disappeared and have been absent since then. a-L-iduronidase activity reached normal levels (84.18 nmol/h/mg of protein), and urinary GAG levels normalized to 16.9 mg/mmol creatinine. Liver biopsy showed a clearance of GAGs 6 months post BMT. Preexisting mild cardiac disease was shown by echocardiography and revealed mitral valve thickening with mild left ventricular insufficiency, with ejection fraction of 65%. Six-and 16-year follow-up show that BMT was able to maintain cardiac function and stopped the progression of valve thickening and heart insufficiency. Moreover, respiratory function is normal.
Despite the improvement of somatic disease, the patient needed the following surgical interventions: tendon elongation at the age of 14 years, stabilization of the lumbar column at the age of 16 years and carpal tunnel reduction twice on each side at the ages of 23 and 24 years. Bilateral corneal transplantation was required at the age of 22 and 23 years, respectively.
However, linear growth improved and the patient gained 26 cm and is now 137.7 cm tall (normal value 160 cm) and sexual maturity was reached at the age of 19 years with ongoing regular menses. The patient's perception of quality of life improved significantly and at the moment she works regularly.
In summary, we showed that BMT was successful in modifying the progression of the disease and inducing substantial clinical improvement of somatic disease. In contrast, BMT was not able to ameliorate the skeletal, ocular and peripheral neurological disease. Thus, early diagnosis is mandatory to perform BMT or haematopoietic stem cell transplantation under the age of 2 years to exploit organ plasticity.
